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Radionuclide background reference calculations




WORKSHEET 1

Stream flow calculations
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Harding River Staney Creek

Date Crest CFS Date Crest CFS
9/25/1974 4140 10/26/1993 19800
9/23/1986 4140 12/6/1990 18000
9/11/1973 4300 10/21/1999 16200
9/25/1985 4400 1/29/1993 14400

9/2/2001 4640 4/2/1997 13200
10/11/1977 5000 10/26/2003 12000
10/3/1990 5700 10/30/2001 11100
10/10/1982 5740 9/30/2001 11100
9/26/1996 5960 11/27/1989 11200
10/29/1970 6050 8/28/1998 10300
9/11/1995 6190 11/10/1994 9300
8/25/1984 6360 5/3/1992 8740
9/20/1997 6460 1/10/1996 7230
9/28/1992 6560 10/18/1998 7180
9/20/1989 6770 9/21/2002 7130
9/23/1993 6770 Crest mean = 11792

10/18/1979 6890 Annual mean = 368
10/9/1980 7060 Ratio = 32
- 9/26/1987 7160
5/24/1999 7250
9/1/1988 7320 B b s
9/26/1970 7900 e
11/5/1982 8050
9/24/1991 8220
8/28/1998 8620
10/21/1999 9120 %
9/15/1976 9260
9/30/1972 9960
10/8/1974 11700
10/26/1993 15300
Crest mean = 7100
Annual mean = 742

Ratio = 9.6
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Radionuclide background calculations




WORKSHEET
BACKGROUND RADIONUCLIDE REFERENCES
ROSS ADAMS

GRANITE BACKGROUND

Mean +

Analyte GR-01 GR-02 GR-03 GR-04 GR05 GR-06 GR-07 GR08 GR-09 GR-10 Mean sD 28D
Bi-212 8.1 7.7 3.97 2.53 9.0
Bi-214 4.45 3.03 1.81 13.6 2.57 2.54 1.9 2.94 46 2.89 4.033 3.49 11.0
Ra-226 0.66 2.01 1.02 11.4 0.81 0.71 0.64 0.49 0.85 0.93 1.952 3.35 8.6
Ra-228 9.7 2.46 1.3 7.3 1.53 2.93 1.61 1.46 2.66 1.97 3.292 2.85 9.0
Pb-212 8.1 3.47 1.93 8 1.95 2.56 1.9 2 3.13 2.31 3.535 2.44 8.4
Pb-214 4.95 3.47 2.17 15.4 3.09 2.8 2.22 2.94 5.4 2.86 4.53 3.97 12.5
Th-227 1 P o7s2 3.80 6.8
Th-228 8.7 2.41 1.73 7.5 1.37 2.68 1.54 1.88 3.08 2.14 3.303 2.60 8.5
Th-230 464 3.24 2.34 16.8 2.23 2.39 1.21 1.07 2.13 2.29 3.834 466 13.2
Th-232 6.8 2.19 1.39 7.5 1.07 2.85 1.58 1.32 2.54 2.32 2.956 2.29 7.5
Th-234 i 727 5.82 4.47 14.8
U-234 3.449 4.72 12.9
U-235

U-235 0.2011 0.38 1.0
U-235 ] 3

U-238 5 3.34 1.44 17.3 1.73 2.37 14 1.03 1.98 2.71 3.83 4.87 13.6

: U SD = STANDARD DEVIATION
! s B

QUARTZ MONZONITE BACKGROUND

Mean + 2
Analyte Units QM-01 QM-02 QM-03  Mean ) SD
Bi-212  pCilg 0.24 0.35 0.95
Bi-214  pCilg  0.44 0.57 0.46 0.49 0.07 0.63
Pb-212  pCilg  0.62 0.53 0.52 0.56 0.06 0.67
Pb-214  pCilg  0.56 06 0.42 0.53 0.09 0.72
Ra-226 pCilg  1.07 0.46 0.36 0.63 0.38 1.40
Ra-228 pCilg  0.64 0.66 0.71 0.67 0.04 0.74
Th-227 pCilg 8 019 ) -0.03 0.20 0.37
Th-228  pCilg 0.73 0.08 0.89
Th230 pCilg 072 0.84 0.58 0.71 0.13 0.97
Th-232  pCilg 06 091 077 0.76 0.16 1.07

Th-234  pCilg 0.43 0.21 0.85
U-234  pCilg 0.48 0.02 0.52
U-236_ . 5% 003 008 0.12
U-235  pCilg

U-238 pCi/g 0.42 0.44 0.43 0.43 0.01 0.45

3- non-detect




WORKSHEET

BACKGROUND RADIONUCLIDE REFERENCES

ROSS ADAMS

OSA Soil BACKGROUND

Mean +
Analyte SOIL-01 SOIL-02 Mean ) 2SD
Bi-212  12.4 15.1 13.75 1.91 17.6
Bi-214 125 9 1075 247 15.7
Pb-212 148 1 12.9 2.69 18.3
Pb-214 14 10.2 12.1 2.69 17.5
Ra226 117 12.7 12.2 0.71 13.6
Ra-228  15.4 9.6 12.5 4.10 20.7
Th-227 10 4.24 18.5
Th-228  15.2 105 1285  3.32 19.5
Th-230  28.1 182 2315  7.00 37.2
Th-232 18 11.1 1455  4.88 24.3
Th-234  30.4 203 2535 7.4 39.6
U234  20.1 13.6 16.85  4.60 26.0
U-235 " 115 0.07 13
U235  1.09 0.77 0.93 0.23 1.4
U238 206 14 17.3 4.67 26.6

‘ non-detect

SD = STANDARD DEVIATION

STREAM SEDIMENT BACKGROUND

Analyte  Units
Bi-212 pCilg
Bi-214 pCilg
Pb-212 pCi/g
Pb-214 pCilg
Ra-226 pCilg
Ra-228 pCi/g
Th-227 pCilg
Th-228 pCi/g
Th-230 pCi/g
Th-232 pCi/g
Th-234 pCilg
U-234 pCilg
U-235 pCilg
U-235 pCilg
U-238 pCilg

on-detect

SSED-01 SSED-02

1.55

007

Mean + 2

Mean SD SD

0.83 1.72 1.25 4.22

1.1 1.48 0.54 2.55

0.8 1.18 0.53 2.24

1.2 1.78 0.81 3.40

0.67 1.33 0.93 3.20

1.515 1.07 3.65

-0.07 0.26 0.46

1.16 0.23 1.61

1.65 1.756 0.14 2.03

1.83 1.57 0.37 2.31

2.25 2.03 0.32 2.66

1.25 1.34 0.13 1.59

S 0.14 0.12 0.38
0.042

1.17 1.36 0.27 1.90

SD = STANDARD DEVIATION

SURFACE WATER BACKGROUND

Mean +

Analyte SW-01 SW-02 Mean SD 2SD
Gross Alph:  0.86 1.26 1.06 0.28 1.63
1.045 0.98 3.01

0.05 0.03 0.1

0.265 0.13 0.53

SD = STANDARD DEVIATION




WORKSHEET

BACKGROUND RADIONUCLIDE REFERENCES

ROSS ADAMS

MARINE SEDIMENT BACKGROUND

Bi-212
Bi-214
Pb-212
Pb-214
Ra-226
Ra-228
Th-227
Th-228
Th-230
Th-232
Th-234
U-234

U-235

U-235

U-238

non-detect

SD = STANDARD DEVIATION

Mean + 2
Analyte MSED-01 MSED-02 MSED-03 Mean ) SD
' .03 039 0.08 0.54
0.12 0.12 0.36
0.16 0.05 0.26
0.23 0.10 0.43
0.23 0.13 0.49
0.238 0.07 0.38
0.10 0.41 0.92
0.15 0.01 0.17
0.27 0.05 0.36
0.15 0.03 0.20
0.86 0.43 1.73
0.70 0.31 1.33
0.037  0.069  0.011
0.427 1.06 0.57 0.69 0.33 1.35
Tl
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Secular equilibrium evaluation
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WORKSHEET 4

Descriptive statistics and correlations
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Test | Continuous summary descriptives

Variable | Th-232 - Values

analysed with: Analyse-it + General 1.71

Normal Quantile

50 100 150 200
Th-232 - Value

T

250

300

Page 1 of 5

Performed by | csullivan Date I 14 October 2004
16 n | 32 (cases excluded: 1 due to mis
16 Mean 63.430
i 95% CI 36.118 to 90.743
12 Variance 5738.7094
§ s SD 75.7543
2 SE 13.3916
g 8 cv 119%
fr
6
4
24
ol
Median 38.650
; . 98.0% ClI 2.850 to 69.000
Range 2514
IQR 107.765
I -------------- Percentile
2.5th -
25th 2.485
. . . . . . 50th 38.650
75th 110.250
97.5th -
| Coefficient | p
Shapiro-Wilk 0.8037 <0.0001
Skewness 1.2389 0.0059
Kurtosis 0.5947 0.3628




Test | Continuous summary descriptives

Variable | U-238 - Values

analysed with: Analyse-it + General 1.71

Performed by | csullivan Date I 14 October 2004
n| 32
Mean 462.368
95% ClI 143.669 to 781.068
Variance 781377.2055
g SD 883.9554
] SE 156.2627
g cv 191%
('8
Median 39.100
- . 98.0% ClI 3.340 to 326.000
Range 3219.58
IQR 441.375
- @ o o .
::l Percentile
2.5th -
25th 2.625
. . . . . . . 50th 39.100
75th 444.000
97.5th -
4 -
| Coefficient | p

Shapiro-Wilk 0.5702 <0.0001

Skewness 2.2997 <0.0001

Kurtosis 4.1478 0.0042

Normal Quantile

500

1000 1500 2000 2500 3000 3500
U-238 - Value

Page 2 of 5




Test | Continuous summary descriptives

Variable | Th-232 - Log Values

analysed with: Analyse-it + General 1.71

2 3
Th-232 - Ln Value

Page 3 of 5

Performed by | csullivan Date I 14 October 2004
12 n I 32 (cases excluded: 1 due to mis
-
Mean 2.906
10 1 95% ClI 2.195 to 3.617
8 Variance 3.8874
g SD 1.9717
g 5. SE 0.3485
8 cv 68%
I
4 4
29
0 |
Median 3.527
P 98.0% ClI 1.047 to 4.234
e
Range 6.040254711
IQR 3.782531962
...... Z | - Percentile
2.5th -
25th 0.910
. . . . . . 50th 3.527
75th 4.692
97.5th -
’
2 - o
o | Coefficient | p
2 4] Shapiro-Wilk 0.9011 0.0066
€ Skewness -0.2902 0.4626
] 04 Kurtosis -1.4566 0.0003
©
£
E ] &
4
-2 4 o
13
'3 T T T T T 1




Test | Continuous summary descriptives

Variable | U-238 - Log Values

analysed with: Analyse-it + General 1.71

4 0 1 2 3 4 5 6 7 8 9

U-238 - Ln Value

Page 4 of 5

Performed by | csullivan Date 14 October 2004
. n| 32
.
7 Mean 3.667
95% Cl 2.646 to 4.687
6 -
Variance 8.0150
§‘ sD 2.8311
8 SE 0.5005
g cv 7%
[T
Median 3.664
- 98.0% Cl 1.206 to 5.787
e
Range 8.94
IQR 5.13
------ [::—J D Percentile
2.5th -
25th 0.963
L) L] L] L] L] L) L] L) Ll L] 50th 3'664
75th 6.095
97.5th -
3 -
2 ] o
| Coefficient | p
2 4] Shapiro-Wilk 0.9267 0.0317
€ Skewness -0.0289 0.9411
g . Kurtosis -1.3879 0.0010
£ e
g 1]
-2 b
'3 T T T T T T T T T 1



WORKSHEET
Analyte and Gamma Correlations

Gamma Gamma

Sample No U(chem) Q U-238 Q U235 Q TotalU Th232 Q U+Th As Q Pb Q 3 Ft bag
QM-01 04) 0.42 0.025 0.445 0.6 1 05U 0.94 6 10
MSED-01 1E 0.427 0.037 0.464 0.133 1 3.9 22U 20
MSED-06 1 0.44 0.022 U 0.462 0.65 1 1.6 1.6 8
QM-02 1) 0.44 0.017 0.457 0.91 1 05U 1.9 4 15
MSED-03 2 0.57 0.011 0.581 0.18 1 5.8 25 20
SSED-03 3 0.86 0.034 0.894 0.75 2 23 6.7 15
GR-08 1) 1.03 0.067 1.097 1.32 2 2.6 11 16 25
MSED-02 5 1.06 0.069 1.129 0.137 1 13 4.2 15
SSED-06 3) 1.08 ) 0.073 1.153 0.74 ) 2 2 6) 18
SSED-04 2 117 0.045 ) 1.215 0.59 2 1.9 5.7 13
SSED-02 3 1.17 0.042 1.212 1.83 3 10 9.8 17
GR-07 1) 14 0.097 1.497 1.58 3 05U 3.2 21 25
GR-03 4] 144 0.083 1.523 1.39 3 05U 8.7 40 15
SSED-01 3 1.55 0.07U 1.62 1.3 3 1.9 16 12
GR-05 5] 1.73 0.048 U 1.778 1.07 3 05U 19 160 15
GR-09 5] 1.98 0.067 2.047 - 2.54 5 2.8 18 24 25
SSED-07 11 2.3 0.121) 2.421 1.25 4 3.2 14 10
GR-06 4 237 0.064 U 2434 2.85 5 05U 8 32 30
GR-10 6] 2.71 0.13 2.84 232 5 1.8 24 28 20
MSED-04 5 2.83 0.125 2.955 2.25 5 2.5 9.7 17
GR-02 7] 3.34 0.163 3.503 2.19 6 2.1 14 32 11
MSED-05 17 4.1 0.226 4.326 4.32 9 5 20 12
SSED-05 14 415 0.201 4.351 2.23 7 1.8 7.6 15
SOIL-07 11) 4.83 0.33 516 ~ 8.3 13 1.7 28 ) 90 20
GR-01 9] 5 0.193 5.193 6.8 12 05U 22 37 25
SSED-10 23) 5.42 ) 0.265 5.685 5.2 11 2.4 9.1) 15
GEN-02 22 6.4 0.245 6.645 4.38 11 2.1 15) 40 20
SSED-09 24 7.1 0.31 7.41 6 13 2.2 16 15
SOIL-02 73 ) 14 0.77 14.77 1.1 26 095U 19]) 30 17
GR-04 19 17.3 0.94 18.24 7.5 26 05U 3.2 185 12
SOIL-01 210 20.6 1.09 21.69 18 40 31U 31 30 15
MSED-09 210 259 1.53 27.43 20.2 48 49 43 112
SOIL-05 170} 36.4 1.65 38.05 20.3 58 085U 23 100 23
300-02 120 41.8 1.92 43.72 57 ) 101 33 62 206 45
SSED-08 180 60.8 3.04 63.84 33.2 97 6.3 48 25
MSED-08 390) 86 ) 4.18) 90.18 117) 207 47 ) 14 ) 42
MSED-07 290 137 8.7 145.7 79 . 225 7.7 20 28
900-04 490 ) 171 9 180 119} 299 34 62 478 95
SOIL-10 730) 176 9.8 185.8 120 306 8.1 110 125 20
MR-02 700 ) 190 11 201 60 261 5.5 82 ) 800 85
HR-01 590 ) 207 10.3- 217.3 136) 353 2 300 480 130
SOIL-08 1900 J 278 19.7 297.7 68 366 16 290 ) 110 42
MR-01 1100 ) 326 18 344 60 404 3 78 ) 750 70
700-02 1400 ) 420 ) 22 442 244 ) 686 8.9 190 1,074 250
900-01 1800 ) 452 21.7 473.7 63 537 24 110 2,200 120
900-03 1400 ) 462 24 486 69 555 25 110 1,600 300
SOIL-04 2600 J 557 41 598 84 682 3.7 87 ) 100 25
OSA-02 2200 ) 670 322U 702.2 64 ) 766 99]) 240 ) 1,145 15
OSA-01 7800 ) 2280 110U 2390 158 2548 8.8 470 5,000 1,167
30001 8200 ) 2350 117 2467 175 2642 15 330 2,200 1,000
900-02 10000 ) 2880 149 3029 252 3281 15 470 N 1,350 1,400

700-01 10000 J 3220 180 3400 212 3612 61 410 5,000 1,017
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WORKSHEET 5

Source area volume and mass calculations
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ADEC Method 3 calculations




STEP 4: Review Cleanup Levela Page 1 of 2

STEP 4:

The following are the calculated cleanup levels for each chemical and pathway. Where values are
provided for more than one pathway, the lowest of the values should be used as the soil cleanup level.
All cleanup levels are in units of mg/kg. Any other chemical-specific requirements that must be
considered follow the table of cleanup levels.

Chemical Name | Chemical Type | Ingestion |Inhalation Migration
to GW
DRO (Total) Petroleum 8300 12500 1700
RRO (Total) Petroleum 8300 22000 22000
Chemical Notes
The Maximum Allowable DRO
DRO (Total) concentration is 12500 mg/kg.
RRO (Total) The Maximum Allowable RRO

concentration is 22000 mg/kg.

These cleanup levels should be printed. To print, please select the print function on your web browser.
- This page may also be saved and emailed for documentation of the calculated cleanup levels. For best
"\~ results, save the page as a "Web Archive for email" file (.mht) if your browser supports this; in Internet
Explorer 5 choose "Save as..." from the file menu and change the "Save as type" to "Web Archive for
email". Other browsers should have a similar choice.

For reference, the parameters used to calculate these levels are as follows (with defaults that have been
changed listed in parentheses):

Volatilization Pathway:

pp: Dry soil bulk density (g/cm?3): 1.5 (Default: 1.5)
n: Total soil porosity (Lpore/Lso"): 0.434  (Default: 0.434 )
0,,: Water-filled soil porosity (L, ier/Lsoin): 0.15 (Default: 0.15)
0,: Air-filled soil porosity (L,;/Ly;): 0.284  (Default: 0.284 )
w: average soil moisture content (g,,,.e/9¢0i1): 0.1 (Default: 0.1)
foc: organic carbon content of soil (g/g): 0.0076 (Default: 0.001 )

Groundwater Pathway:

0,,: Water-filled soil porosity (L, ier/Lsoi): 0.3 (Default: 0.3 )
0,: Air-filled soil porosity (L,;/Lsy;): 0.13  (Default: 0.13)
w: average soil moisture content (g, .ie/9s0i): 0.2 (Default: 0.2)
K: aquifer hydraulic conductivity (m/yr): 876 (Default: 876 )

\
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i: hydraulic gradient (m/m): 0.002 (Default: 0.002 )
L: source length parallel to groundwater flow (m): 32 (Default: 32)
I: infiltration rate (m/yr): 0.6 (Default: 0.6 )
d,: aquifer thickness (m): 10 (Default: 10)

The exposure scenario and zone for this project: Over 40-inch Zone - Residential Exposures
Today's date: 9/27/04

Enter site name to view on printout: JRoss Adams Gen Bldg |

If you wish to calculate cumulative risks based on concentrations that have been entered for the site,
select the "continue" button below. If you do not wish to complete this step, please note that you must
demonstrate that the calculated cleanup levels will not produce unacceptable cumulative risks before they
will be accepted. If cumulative risks are above the benchmarks, the cleanup levels should be modified
downwards. See the Guidance on Cleanup Standards Equations and Input Parameters for details.

- Continue

Alternatively, to return to the first step to rerun the calculator or change parameters, click here.
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